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(57) Abstract: A confectionery aeiation system has a confectionery vessel (1; V) for holding aerated confectionery material and 
provided in the lower part thereof with at least one feed oudet (3; 1 7) for feeding aerated confectionery to a confectionery producing 
process. A confectionery material re-circulation circuit (7) connects a re-circulation outlet (8) of the vessel to an inlet (9) of the 
vessel, the re-circulation circuit being provided with an aerator (12) arranged to aerate confectionery material flowing from the 
re-circulation oudet to the vessel inlet. The inlet (9) of the vessel (1) is provided with a back-pressure producing means (10) for 
maintaining a super-atmospheric pressure in the confectionery material in that part of the re-circulation circuit between the aerator 
and the vessel inlet. Fresh confectionery material is supplied to a suw>ly connection (24) in the re-circulation circuit located upstream 
of the aerator. Excess confectionery material in the vessel (1) may be remmed (25) to the fresh supply by way of a de-aeradon unit 
and tempering unit. In a pre-existing installation provided with a supply hopper (16) the feed oudet (17) of the vessel leads into the 
supply hopper (16). 
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. — H 'ith amended claims and statement. 

For tivo-letter code 's and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" u^pearing at the begin- 
ning of each regular issue of the PCT Gazette. 
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CONFECTIONERY AERATION SYSTEM 

This invention relates to confectionery aeration, systems for producing an 
aerated confectionery material, particularly, but not exclusively, aerated 
chocolate. 

5 The invention is applicable to the aeration of any material with similar 
flow characteristics to liquid chocolate, for example pastes, batters, 
slurries and any similar flowable material where aeration is required. 

Where the context admits, the term 'aerated* will be used herein to cover 
bubbles containing gases other than air, such as bubbles of nitrogen^ 

10 It is known to inject air into the chocolate flow into a depositor hopper 
but this provides difficulty of control, and the degree of aeration is 
limited. 

According to the invention a confectionery aeration system comprises a 
confectionery vessel for holding aerated confectionery material and 

15 provided in the lower pan thereof with at least one feed outlet for 
feeding aerated confectionery to a confectionery producing process, a 
confectionery material re-circulation circuit connecting a re-circulation 
outlet of the vessel to an inlet of the vessel, the re-circulation circuit 
comprising an aerator arranged to aerate confectionery material flowing 

20 from the re-circulation outlet to the vessel inlet, the vessel inlet being 
provided with a back-pressure jproducing means so arranged as to 
maintain a super-atmospheric pressure in the confectionery material in 
that part of the re-circulation circuit between the aerator and the vessel 
inlet, and a supply connection to the re-circulation circuit for feeding 

25 fresh confectionery material into the re-circulation circuit upstream of the 
aerator. 
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The fresh confectionery material may contain some excess of the aerated 
material which preferably has been de-aerated prior to inclusion in the 
fresh supply. 

The inventive system is capable of providing the confectionery material 
5^ supplied to the confectionery producing process with a relatively high 
degree pf aeration 1 

The inventive system is particularly suitable, bxit not exclusively, for the 
production of deposited confectionery material containing microscopic 
btibbles. The vessel may then be constituted by a depositor hopper, the 
10 feed outlet of which feeds a plurality of depositor outlets. 

The vessel may, however, be used in conjunction with an existing supply 
hopper, particularly where the invention is being applied to an existing 
confectionery process installation the supply hopper of which cannot . 
easily be miodified. The vessel feed outlet may then be used to supply 
15 aerated material to the supply hopper. 

Thus, said vessel provides a reservoir of aerated material which is used 
to replenish the supply hopper. 

Preferably, the rate of injection of gas into the confectionery material by 
the aerator is controlled in response to a measure of the density of 
20 confectionery material in the supply to the vessel inlet, and preferably a 
density measuring means is positioned just prior to the back-pressure 
producing means. 



Preferably a pump is provided in the re-circulation circuit between the 
re-circulation outlet of the vessel and the aerator for pumping material 
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around the re-circulation circuit against the flow resistance of the aerator 
and the back-pressure created by the back-^pressure producing means. . 

The supply connection is preferably located on the inlet side of the pump. 

The supply of firesh confectionery material to the supjply connection is 
5 preferably controlled by the output of a level sensing means responsive to 
the level of confectionery material in the vessel. 

The invention will now be further described, by way of example only, 
with reference to the accompanying drawings in which: 

Figure 1 is a flow diagram of a confectionery depositor system 
10 incorporating an aeration system in accordance with the invention; 

and 

Figure 2 is a flow diagram of a modified aeration system in 
accordance with the invention and suitable for supplying aerated 
material to the supply hopper of a confectionery process. 

15 A depositor hopper 1 is of Well-known construction, apart from the inlet 
and outlet connections thereto, the base 2 of the hopper being formed 
with a plurality of hopper outlets 3 controlled by respective plungers, not 
shown, which feed respective depositor heads in known manner. 

With reference to Figure 1, in use, the depositor hopper 1 contains 
20 chocolate, or some other confectionery material, the level of the upper 
surface of the chocolate being sensed by a level probe 4. The signal 
from level probe 4 is used to control a control means such as a solenoid- 
operated supply valve 5 which controls the supply 6 of fresh chocolate 
from a temperer, not shown, into a re-circulatioii circuit 7. 
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The re-circulation circuit 7 extends from a re-circulation outlet, 8 of the 
hopper 1 to a hopper inlet ?, the inlet 9 leading into the upper part of the 
hopper 1, whereas the re-circulation outlet 8 leaves from the mid-height 
of the hopper 1. The hopper inlet 9 is provided with a back-pressure 
5 producing means such as a restrictpr valve 10.. which is conveniently 
located within the upper part of hopper 1 . 

The re-circulation circuit 7 incorporates a pump 11 and an aerator 12. 
The pump inlet 13 is connected by a Y-conne"ction 14 freely with the re- 
circulation outlet 8 and with the outlet 24 of solenoid valve 5. Pimip 11 
10 operates continuously both to recirculate chocolate from the hopper 1 
around the circuit 7 so that the chocolate is recirculated through 
aerator 7, and to pump fresh material to the hopper 1 from supply 6 
under the control of valve 5. 

The aerator 12 is preferably an aerating head of the kind in which after 
15 injection of gas into the confectionery material » the confectionery 
material is subjected to shearing forces in order to reduce bubble size. 

The pre_ssure of the chocolate in the . re-circulation circuit between the 
aerator and the inlet 9 is preferably arranged to be substantially in the 
range 2 to 10 atmospheres, above atmospheric pressure, and preferably 
20. substantially in the range 3 to 6 atmospheres above atmospheric pressure. 

Aerator 12 is fed with nitrogen or other suitable gas and the amount of 
gas injected into the chocolate by aerator 12 is controlled in response to 
the output of a density meter 15 which measures the density of the 
aerated chocolate just prior to the chocolate being fed to the hopper 
25 inlet 9. 
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The device 15 is typically of the vibrating tube type, and for example 
suitable units are those available from PAAR Scientific Limited, 594 
Kingston Roadi Raynes Park. London SW20 8DN under designation DPR 
Density meter. 

5 The aerator 12 will inject gas bubbles into fresh chocolate being fed from 
supply 6 and will also provide further aeration of chocolate being 
recirculated from the hopper 1, thereby maintaining aeration of the 
chocolate in hopper 1 which supplies the hopper outlets 3. 

The provision of a re-circulation circuit 7 containing aerator 12 enables a 
10 relatively high degree of aeration to be maintained throughout the 
hopper 1 and thus in the chocolate delivered by hopper outlets 3, and 
also progressively reduces the size of the bubbles in the recirculated 
chocolate, thereby iniproving the appearance of the deposited material. 

The back-pressure-reducing valve can be any suitable form of flow- 
15 restrictor and may be controllable to adjust the back-pressure. 

In Figure 2 parts of the system corresponding to those of the system of 
Figure 1 have been given corresponding reference numerals. 

Figure 2 shows an application of the invention to feed aerated chocolate 
to- an existing hopper 16 of a chocolate handling machine, such as 

20 moulding or dipping machines. It may hot be practical or economically 
feasible to replace the existing hopper 16 of the chocolate handling 
machine with a hopper of the form of the hopper 1 of Figure 1, but a 
supplementary vessel 1' can usually be accommodated, the re-circtdation 
circuit 7 connecting with the vessel 1' in order lo maintain a reservoir of 

25 aerated chocolate which is used to feed the hopper 16 by way of vessel 
outlet 17. Vessel 1* is preferably stirred. 
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Hopper 16 is provided in its base with one or more hopper outlets 18 
which can be used, for example, to supply flowable aerated material to a 
plurality of depositor outlets, or to a dipping machine of the type used in 
ice cream manufacture. 

5 Any suitable form of level control .may be used, to maintain the aerated v. 
chocolate in vessel 1' at a desired level, arid , a weir 19 is shown inv: 
Figure 2 for that purpose, a pump 20 being provided to return excess 
chocolate from weir 9 via a return pipe 25 to the tempering unit, not 
shown by way of a de-aerator, not shown. 

10 A valve 21 controls the supply of aerated chocolate from the outlet of 
vessel 1' to the hopper 16, the valve 21 being controlled by a level 
sensor 22 in hopper 16. 

As shown in Figure 2 a back-pressure producing means 10 has been 
provided on the main hopper inlet 9. A separate back-pressure producing 
15 means may be required on the output 26 of the density meter, depending 
upon the flow resistance associated with the density meter itself. 
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.7 . . 
CLAIMS 

1 . A confectionery aeration system comprising a confectionery vessel 
(1; 1') for holding aerated confectionery material and provided in the 
lower part thereof with al least one feed outlet (3; 17) for feeding aerated 

5 cionfectionery to a confectionery producing process, a confectionery 
material re-circulation circuit (7). connecting a re-circulation outlet (8) of 
the vessel to an inlet (9) of the vessel; the re-circiilation circuit 
comprising an aerator (12) arranged to aerate confectionery material 
flowing from the re-circulation outlet to the vessel inlet, the vessel inlet 

10 being provided with a back-pressure producing means (10) so arranged as 
to maintain a super-atmospheric pressure in the confectionery material in 
that part of the re-circulation circuit between the aerator and the vessel 
inlet, and a supply connection (24) to the re-circulation circuit for 
feeding fresh confectionery material into the re-circulation circuit 

15 upstream of the aerator. 

2. A system as claimed in claim 1 comprising a return circuit (25) for 
returning excess aerated material to the fresh supply (6), the return 
circuit comprising a de-aeration means. 

3. A system as claimed in claim 1 or claim 2, in which said vessel is 
20 constituted by a depositor hopper (1), the feed outlet of which feeds a 

plurality of depositor outlets (3) . 

4. A system as claimed in any one of claims 1 to 3, in which the 
supply of fresh confectionery material to the supply connection is 
controlled by the output of a level sensing means (4) responsive to the 

25 level of confectionery material in the vessel. 
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5. A system as claimed in claim 1 or claim 2 applied to a pre-existing 
confectionery process installation which comprises a supply hopper (16), 
said feed outlet (17) of the confectionery vessel (r) being arranged to 
lead iiito the supply hopper. - 

5 6. A system as claimed in any of the prececfing claims, in which the 
rate of injection of gas into the conf^^ctionery material by the aerator i^ 
controilied in response to a measure! of the density of confectionery 
material in the supply to the vessel inlet (9). 

7. A system as claimed in claim 6. in which the density measuring 
10 means is positioned just prior to the back-pressure producing means (10). 

8. A system as claimed in any of the preceding claims comprising a 
pump (11) in the re-circulation circuit between the re-circulation outlet 
(8) of the vessel and the aerator (12) for pumping material around the re- 
circulation circuit (7) against the flow resistance of the aerator and the 

15 back-pressure created by the back-pressure producing means (10). 

9. A system as claimed in claim 8, in which the supply connection is 
located on the inlet side (13) of the pump (11). 
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AMENDED CLAIMS 

[received by the International Bureau on 06 April 2001 (06.04.01); 
original claim 1 amended; remaining claims unchanged (1 page)] 

1 . A confectionery aeration system comprising a confectionery vessel 
(1; 1') for holding aerated confectionery material and provided in the 
lower part thereof with at least one feed outlet (3; 17) for feeding aerated 

5 confectionery to a confectionery producing process . a confectionery 
. material re-circuliation circuit (7) connecting a re-circulation outlet (8) of 
the vessel to an -inlet (9) of the vessel, the re-circuladon circuit 
comprising an aerator (12) arranged to further aerate aerated 
confectionery material flowing from the? re-circulation outlet to the vessel 

10 inlet* the vessel inlet being provided with a back-pressure producing 
means (10) so arranged as to maintain a super-atmospheric pressure in 
the confectionery material in that part of the re-circulation circuit 
between the aerator and the vessel inlet, and a supply connection (24) to 
the re-circulation circuit for feeding fresh confectionery material into the 

15 re-circulation circuit upstream of the aerator, the recircidation circuit 
being without any de-aeratioh means for producing any substantial de^ 
aeration of the aerated material in the flow path between the re- 
circulation outlet and the aerator. 

2 A system as claimed in claim I comprising a return circuit (25) for 
20 returning excess aerated material to the fresh supply (6), the return 
circuit comprising a de-aeraii oh means. 

3. A system as claimed in claim 1 or claim 2, in which said vessel is 
constituted by a depositor hopper (1), the feed outlet of which feeds a 
plurality of depositor outlets (3). 

25 4- A system as claimed in any one of claims 1 to 3, in which the 
supply of fresh confeciibnery material to the supply connection is 
controlled by the output of a level sensing means (4) responsiye to the 
level of confectionery material in the vessel. 

AMENDED SHEET (ARTICLE 19) 
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STATEMENT UNDER ARTICLE 19(1) 



New claim 1 specifies that the aerator (12) Is arrahged to 'further aerate aerated confectionery 
materlaf in line with page 5, line 6. This is achieved by the absence of a de-aerator in the re- 
drcufation circuit, as distina from EP 0724836 A2 in which all recirculated material is de- 
aerated by de-aerator The final part of new claim 1 specifies the absence of a de-aerator in 
the applicant's re-circuiation circuit. 



wo 01/30174 ^Hl^ PCT/GBOO/04008 

111 ' 




wo 01/30174 



PCT/GBOO/04008 



2/2 




5< 

i2 o o 
o o < »- 
lu X 3: ^ o 



V: 



CSJ 



SUBSTITUTE SHEET (RULE 26) 



inte: 



ONAL SEARCH REPORT 



tnter^^^l Application No 

PCT/GB 00/04008 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A2361A0 A23P1/16 



Acacording to Intemalional Patent Classtficatton (IPC) orlo both national dasslfication and IPC 



B. RELDS SEARCHED 



Minimum documentation searched, (classification system followed by ctassiflcatioh symbols) 

IPC 7 A23G A23P 



Documentation seaictied other than minimum documentation to the extent that such documents are fnckided m the fields searched. 



Electronic data base consulted during the international search (name oT data base and. where practical, search terms 

EPO-Internal , WPI Data, PAJ 



C. DOCUMENTS COflSiOERED TO BE RELEVANT 



Category * Citation of document, with indicaMon. where appiopilate. of the relevant passages 



Relevant to claim No. 



EP 0 724 836 A (BINDLER NASCHF GEBR GNBH 
CO KG) 7 August 1996 (1996-08-07) 

column 2, line 39 -cdlimin 3, line 57; 
figure 

US 4 418 089 A (BOUETTE DAVID U) 
29 November 1983 (1983-11-29) 
the whole document 

EP 0 322 952 A (UNILEVER NV ; UNI LEVER PLC 
(GB)) 5 July 1989 (1989-07^05) 
column 4, line 7 - line 13; figure 3 

UO 00 64269 A (COULTHARD ROGER DAVID 
;PRANGE ANTHONY JOHN (GB); APV LTD (GB); 
BRO) 2 November 2000 (2000-11-02) 
figures 2A,2B 



1-3,5.6, 
8,9 

7 



2.5 



1-9 



III 



Further documents are Hsted.ln Itie contimiation of box C 



jX I Patent famiy nrembers are listed In annex. 



* Special categories of cited documents : 

*A* document defining the general state of the art wMch Is not 
considered to be of particular relevance 
earfier document but published on or after the intemauonal 



*L* document which may throw doubts on prioiity 

which Is cAed to establsh ttie publication date of t 
citation or other special reason (as spedfied) 

'Of! document refMng to an oral disciosiife; use. exhibilonor 
other means 

*P* document pubSshed prior to the Intemalional fiingdate but 
later than the pitortty date claimed 



*T* later document publshed after the Intemationat fUfng date 
or priorBy date and not In conflict with the application but . 
cited to understand the principle or ttieoiy underlyfeig the 
invention 

*X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an mventtve step when the docunent b taken aione 

*Y* docuntent of particular relevanoe: the claimed Invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sidled 

Intheart . . 



•A" document member of tfie 



patent famRy 



Date of the actual oomplelion of the International search 



2 February 2001 



Date of mailing of the mtemational search report 



09/02/2001 



Name and maling address of the ISA 

European Patent Omoe. P.a 5818 
NL-2280HVRI|swi|k 
Tel (^1-70) 340-204a Tx. 31 G51 epo 
Fax: (-»31>70) 340-3016 



Authorized officer 



Guyon, R 



Fomt PCT/ISAA210 (saoond s 



ii)iJuVise2) 



page 1 of 2 



int: 



TIONAL SEARCH REPORT 




Applleauen No 



PCT/6B 00/04008 



C^Contlhuatfon) CXXUBAENTS CONSIDERED TO BE RELEVANT 



Category " Cttation of documenL with lnciicaUon.where appropriate, ot the relevant passages 



Retevam to daifn No. 



EP 0 502 360 A (6IANT SRL) 
9 September 1992 (1992-09-09) 



PCTASA/210 (oontinuMon of Moand shs0t> Puiy 1902) 



page 2 of 2 



inte: 



lONAL SEARCH REPORT 

>n on patent family members 



Application No 
00/04008 



Patent document 




Put)lteation 


Patent family . 


Publicallori 


cited in search report . 






member^s) 




cP u7Z4ooD 


A 

A 


0/-0o-199o 


DE 


19500921 A . 


18-07"^1996 


us 4418089 


A 


Zy-1 1-1983 


NONE 






. tP 032Z95Z 


A . 


AC ATT lADA 

0O-U/-1989 


6B 


2217174 A 


25-10-1989 








AT 


72936 T 


15-03^1992 






■ / • • 


AU 


607838 B 


14-03-1991 








All- 




19-07-1989 








CA 


1327483 A 


08-03-1994 








CA 




29-08-1995 








DE 


3868902 A 


09-04-1992 








WO 


8905588 A 


29-06^1989 ' 








ES 


2030162 T 


16-10-1992^ 








6R \ 


3004280 T : 


3i-03^i993:^^^ 






; ■ ■ ■. * ■ -: . 


■■ JP 


6087746 B 


09-11-1994;^: 








JP 


2501708 T 


14H36rl990 - 








US 


5017390 A 


21^05-1991 


WO 0064269 


A 


02-11-2000 


NONE 






EP 0502360 


A 


09-09-1992 


IT 


1249338 B 


23-02-1995 








AT 


125112 T 


15-08-1995 








DE 


69203486 D 


24-08-1995 








JP 


5099133 A 


20-04-1993 








US 


5219455 A 


15-06-1993 



Fbini PCT/ISA/210 GMflanI fomiV Wmbc) guy 1092) 



